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SEMICONDUCTOR DEVICE 

^""CirL^aTcptus s.Uco„ ni. o„ a s.b.ra.e hav.ng an ,„su>a.n, 

'"'"pauernia. the amorphous siUcon film in a predetermmed patten; 
hoir. : meta, element whtch promotes cry.talUzat.on of s.ltcon ,n 

-"'^i::irthr:r;:o "Xon nim .nto a cr^taiane sil.con ftlm h. 

"^'^nT^e^^ri'^ntonT^ pa^^ern of the c.stall.ne stUcon 
film. 

[Claim 2] A method for manufacturing a semiconductor device 

comprising the steps of: 

forming a region into which a detect and/or stress is 

concentrated in a predetermined region of an amorphous silicon film. 
hoWing a metal element which promotes crystallization of silicon m 

rnntact with said amorphous silicon film; 

crystallizing said amorphous silicon film by heat treatment., and 
etching said predetermined region. r, - ^ • 

[Claim 3] A method for manufacturing a semiconductor device z . 

comprising the steps of: • — O 

forming a region into which a defect and/or stress is 

concentrated in a predetermined region of an amorphous silicon filiBi 

tiding a metal element which promotes crystallization ot silicon 

in contact with said amorphous silicon film; 

crystallizing said amorphous silicon film by heat treatment while 

segregating the metal element in the predetermined region; and 
etching said predetermined region. 

[Claim 4] A method for manufacturing a semiconductor device 
comprisingjhe^steps^c^.^^ into which defects and/or stress is concentrated 
in a predetermined region of an amorphous silicon tilm; 

holding a metal element which promotes crystallization ot silicon 
in contact with said amorphous silicon film; 

1 



a semiconductor device; and 

etching the predeterniined region. 

,C,.. . T.e ™-oa .CO... . . -e.. .e .c. ^^^^ 

J- „ ,„ rHim 1 to 4 wherein the heat 
[Clatm 61 The method according to ^1^'" ^ '° 
Latment ts performed at a temperature of 4d0 to 

rliim 1 to 4 wherein an amorphous 

-^a: r- . .... » 

performed at a temperature of 800 to 1100 C. 
, .ciatmSl - method acc..n. .ocU^m a^.^^^^^^^^^ 

r re:prLrhr.;:o^': ^v.:^ - ^ — - 

metal element. 

ot T.e method of clatm 8 wheretn the distance is expressed 

1 j_n o,. Tw tn 9ii m . 
0 Dy u— vj.i-i^'^" -1 

tClaim 101 The method of claim 8 wherein the dispersion distance "D" is 
expressed by D=Do t exp(AE/kt). 

A-r.a to rlaim 2 to 4 wherein the region into 
l^::r:*Lc:\\d";:f"r2::ntr . formed h. .mp.an.at.o„ Of 
SsShorus ion or oxygen ion in the predetermined region^ 



[DETAILED DESCRlSoN OF THE INVENTION] 

[0001] 

silicon thin film. 
[0002] 

[PRIOR ART] uninnp is known. That is, an 

Convenuonally, the following ^^^hntque is kno ^^^^ ^^^^^^^^^ 

[000^1 . ■ „ .hk crvstalline silicon film, they are 

AS for metiiods for tormmg this -f>5t='' " j^,,, light is 

classified tnto the toUowi.g -thods substa.t 11^ Th^^_^^ ^^^^^^ 
.rradiated to an amorphous srhcon f Im ormed i^y ^ ^ ^^^^^.^^ 

.nd the Uke to convert -"^^^ J'';^"! ,,„,phous s.I.con f.im 
fUm, and a heat treatment is earned o ^^^^ amorphous 

formed by a plasma CVD method and the iM, so 
iron ftlm ,s converted into a crystalUne s.Ucon trim. 

. ... formin. such a crystaiUne siUcon fUm, ^a^ technique 

.. ;r;:::„;;e Lard- "open patent Applicatton NO. 

Qisciubco - -r^<,.allize the amorpnous ^lu^w.i .....^ - 

crystallization of silicon. 

Klemstobesolvhdbythe«ni ^^^^ ^ 

According to the research niade by P PP ^„ „bt,i„ the 

element that promotes the "ysta ™ o - ^^^^^ 

x;:::r:rb:\rg t:-^:":i:u.nrsr:con fnm, the characterr.. of 

this thin-ftlra transistors tends to differ. 

^°°°^^An object of the invention disclosed in this ^P^f '"^-'^^^J- ^ that 
technique to form a crystalUne siUcon 7^^-'"; ^^^^ tthich 
^=Z-:f:::ZtrZ^'^^^^^ ^^^^ "ystaUme 
silicon film. 
[0007] 
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[MEAN-S TO SOLVE THESE PROBLEMS ^^^^^ ^^^^.^^ ,,,, ,he 

AS a result of extensive study to ol ^^e 
ccrtcentrattou of tnetal elemertt o""- " '^^^ ' 
below-u,ent.oned matters were recognized. 

[0008] ^ result of a lump of a nickel element 

2 represents - ""^P J j;,,,. „Hlch ts crystallized by using 
in a crystalline silicon film of 1 4 
the nickel element. 

100091 „ . ^,.e of a method for manufacturing the 

A description will now b« -^^'^^ ° ,n Fig. 2 could be 

crystalUne silicon film from which the data , ^^^^ ,^ 

obtained. First, an amorphous j >m b^ ^^^^^ ^ 

formed on a glass substrate by „f the amorphous silicon film. 

,.etate solution is "^-'^ ^ .^^^e \ickel element ,s in contact with the 
Under this state, it is -^"^'^ 'f ^^^ ^.^n, the heat treatment is carried 
surface of the amorphous -l'-" f' ^^icated as SPC temperature in 

fo, 4 hours at a he^-°/^-P":' ^^l, , crystalline silicon film formed 
the fiaure) described in Fig. 2 AS 
on aVass substrate can be obtained. 

[0010] les to obtain three sorts ot data 

^'^""rerratit: tltratures to obtain the crystalUne 
shown m Fig. ^ are 

silicon film. ^ 
[OOUl ^ ^ , the lump of nickel element indicated in . ig. 

The method for observing the ^^„„er. That is. the 

2 is performed in accordance with l^e foil ^^^^^^^ ^^^^.^^ 

obtained crystalline silicon film is <='^hed by ^ 
"h drogen peroxide and "uorine comP^^^^^^^^^^^ - „„„,er of 

nickel IS lumped (this region is nick ^^^^^^^ ^^^^^ 

, the holes which the lump of nickel is remo 
electron microscope. 

^-;^,,3,tberearesho^conditi.^ 

--e:":::o;:^^^^^ 

crystalline silicon film has been etched by FPM. 

[0013] . could not measure the absolute 

relative number. 



tOOl^l , the hwher the lemperalure of 'h^ ^eaim 

AS indicated m F>g^ 2, the h =h ^^^^^^^^ ,„„p, „ 

process is tncreased, the s-^Ue; *e num ^^^^^^ ^^^^^ 

'ickel elements become. However ^^^^ ^P""""":!^^ 

„>cke. element ,s are substantially equal to each 

the concentrafons of *e -ckel cmen^ .emperatures at the heat 

orhet irrelevant to the u ' assumed that as to 

rlment (^^-ng -C)^ Ay consequence^^ ^^^^^^^^^^^ 

ts found that the ^f/^, -.r^r:: - 
process ,s tncreased, the longer he d.ftu > ^ ^^^^^^ ,ppro«mately 
Icomes. Thts diffusion distance D may^^^^^ ^P^^^^^^,^ , 
D„texp(AE/lcT). In / ^ denotes a properly selected 

:rr- :;r:^~ tLXr^^ty -"--'^ - 
— rn^:;;^^^^^^^^^^^^^^ 

100161 ^ hove described formula, when the heating 

AS apparent ;^;f°; ; :" ranee of the nickel element is 
.emoerature is increased, the diftusi^^^ ^^^^ ^^^^^^^ ^^^^.^g 

irrcreased exponentially, un^ me o.m.. ^ ..^^^ ^.^^^^ ^^^^^^^ becomes, 
temperature is increased, the iarg= 

' . ..... - ;'r,.:r.:':.-- » 

-rs • " 



characterized by 



crystallization of silicon 



invention 



characterized by 

concentrated in 
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into a crystalline silicon film; and 
thereby being converted into a crys crystalline silicon 

etching a peripheral portion of the pattern 

film. 

[00^^^ . thp nresent invention 

Further, another aspect of the preseni 

^""CL": SoVLo wh.ch a defec. and/o. s.es. ,s concen.a.d ,n 
p^esrcTed^eg-on of an amorphous s.Ucon f. m 
' holdmg a metal element that prornotes the 

-"^^^ro'-nTarCLr: ct.sta,U.e sa. amorphous 

silicon film; and 

etching said preselected region. 

[0020] 

The further aspect of the present 

TsLtto .h..h a defect an.o. stress 

--r,dt:;?met:::::rr;r:m::rt.e ..staii,.atton of s„.con .n 

sUtcon film and, at the same ttme, segregaung satd met 
vor,;r,n- nnd 

saia presciei.i'.'i ■ 

etching said preselected region. 

h of the above described tnventton, generally speak.ng, when a 
.ass'sXtratf utttd, the temperature of the heat treatment ts 
;referably selected to be 450 to 750°C. 

10022] . , ,„hstrate. the temperature of 

When a quartz substrate ts used „oO°C. In 

high crystallinity. 

s:;rr.."« »r:',=-r..r=t. i. - ... ... 

Rh Pd, OS, Ir, Pt, Cu, and Au may be used. 

''''I method for tntroduc.ng this meta, element, it .s preferable to use 
solutronlntatntng the metal element. S.nce this method ustng the 
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15 



30 



..." rr„ rrL":'.;=« 

consequence, it is a very p 
„,eul element to be intioduced^ 

aesctiption win now be made of tUe — taTel^rntt: 
,e.eVso.tL. Fitst, when Nj 's ^^d as t.e m ^ 

t.-i the crystaUizalion of silicon, bromide, nickel 

r;r::orse.e:ted -^r^rrrcMotrde, m^e. -lodide, 

acetate, nickel oxalate, nickel "f"""^'^^ ^.^el acetyl acetone, 4- 
llll niuate, "ickel sulfate, nicke ™at.^^_ ,_.^,,^,,„,„ 

cyclohexyl butyric nickel, nickel 

[OOalt , . „„„ polarity solution selected from at least one 

;„30, Ni contained in a --Pf ^^^f^,,,,„,de, chlorohorm, ether, 
of benzene, toluene, xylene, earb^o ^^^^^ 
trichloroethylene, and tleon m.y ^- 

[0028] , . „,.j as the metal element that p.o...„.^„ 

' ,„ the case that Fe (iron, is "-'^ ^ as iron salt may be 

crystallization of silicon, van m -i ^ ^^^^^^ (U) 

-:-:^r;:;:-:.^^--^^^ 

phosphate (FeP04 2H2O). 

...» . .... - CO ;:r r^r 

(Co(No3)26H20). 

[0030] . . ,he metal element that promotes the 

When Ru (ruthenium) is used as 



15 



functioning as a luu 
(RUCI3H2O) may be used. 

3H^0) may be used. 

[00321 ^, ^ . ^^^d ,3 the metal element that promotes the 

When Pd (palladtum) ^^^ '^^Ln^ls known as pallad.um .alt 

;:-rrr: .nstan.. pauadt.m eh,ottde 

(PdCh^HzO) may be used. 

[0033] . , metal element that promotes the 

When OS (osmium) is ^^^^^ as osmium salt 

s::"rr:ti:::=;»" ;« — — 

may be used. 

[0034] . , ^ n,etal element that promotes 

When Ir (irid.um) .s used ^ Jl^s known as trtdtum salt 
c.ystalUzat,on of stUcon, J^th^ materta. selected from, for 

f„L,lonin<> as a iridium compound,^ the ^m^^ ^^^^^^^^ tetrachloride ( 

"i^sunce, iridium trrchloride (IrU,."^-. " 

may be used. 

[0035] . , metal element that promotes 

When Pt (platinum) is used as he rn .^^^ ^^^^ 

(PtCUSHzO) may be used. 

3 [0056]- metal element that promotes the 
When Cu (copper) is used ^^^^ f^^m a copper 

crystalUzation of ^^^---;-::,r Cu CH3COO).), copper (H) chloride 

^""len Au (.Old) is used as the metal eleme t ^J^^ ^^^^^^.^ 
..stallization of ^^^^^^^^^^^^ salt (AuHCU4H.O) 

that IS, gold trichloride (AuChxH.O) 
may be used. 
40 [0038] 
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(IrCU), 



the 
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[OPERATION] , penpheral portion 108 ot 

M represented .n Fig- \^ obtained is removed. In 

pattern .00 of a crystalUne - are forrned when t e 
Lion 108, stress d.stortton ^"d J , ^eral portion 106. 

pattern 103 is obtained, are „vstalIization of silicon is 

C the metal element that prornot s the ^ consequence. 

present with high concentration -*in h. ^ ^^^^^^^^^^ „,„on 

"removing this -f " ^° ^ ; / td by this metal element has been 

fUni 100 from which the innuenee 

eliminated. 

^""1 snch a case that a,-'; ron^cr^O^'^r^^: meta, 
concentrated is formed artificially, a dm ^^^^^^ 
element will now Itra^ponion of'an eventually obtained 

distance defined from ^ -'^J/.^j,,,, the stress are 
pattern to the region into ^h'^^ ^ metal element can be 

concentrated is selected to f'^'^^^^ ^,„,„„ ,„„ which the above 
effectively and forcibly moved ^tn^.^.l More specifically, the 
described defects and stress ^ ~'^„„„ed from the channel forming 
, ,bove described metal ^^^J^'^Jl^, ^uch a thin-film transistor 
r:ie"ler*::r coXon can be mannfactnred. 
100401 . , .„i„„ mto which the defects ana sue»» 

[0041] 

[EMBODIMEm-] 

- '™rtr;:ii:wins embodiment, the embodirne. ^^^e-ic^ 
..emfnt that promotes the crystal.. zation silicon^^ ^^^^^ 
,s because the highest '"•^"'"f ^ „cept for nickel, there are 
,,0, as other preferable -;A;'-X„ thes^ preferable metal elements 
-ruseT'a^:~ef?" TtLt' of nic.el may be obtained. 

scheme of the manufacturing s^ of ^ ^-^^.^r 'oT^^O^" A 
, shown. First, a sU-n -f^ ; ^ ,oi by a plasma CVD 

,0 ."formed as an ^^^'^^^^ o.ide film 102 has such a 
method or a sputtering method. 



will be formed in a later step. 

[0043] ^owti) having a thickness of 500 

Next, an amorphous sthcon , m <"°'^'^o ^ext. an 

A formed on the s.Ucon ox, e ™ ^V^^^^^^^ . formed by 

mr/f p"e:r."erra: : acfve layer of a finally obtained thm- 
film transistor (Fig. UA)). 

, rvn film havin» a thiekness of 500 A used in this 
AS for a P'^-^^^^/^-^^ th^ maximum diffusion distance of the 
,,odiment, it was ound h the m ^^^^^ ^„ , 



em 



nickel element is approximately 2 ^ ^^ich represents a 

hours. AS a consequence, a ^^^^^^^^^J^^f'^^ \ ,s viewed from the 

"tst;::tertor - that a d^ance 

mdicated by "a" is selected to be 0.5 nm. 

[0045] . ^ l^snia etching process having. 

desirable ^o^^c!^^^ ^ P^-- ^^^^^^ 
vertical anisotropy. This is becaus ^^^^^ 
earned out, the stress distortion ,f L island- 

damages would be readily proQUccu lu ^-o- ^ 
shaped pattern. 

[^^^^^ , ,:^n whose concentration has been 

Then, a nickel acetate solution method m 

surface of the amorphous silicon film 103 (Fig. 1(A)). 

[0047] , 600»C is performed for 4 



The 

per: 

40 
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to the peripheral 



^ vwel element concentrates to tne pci4. 
'''' ''TZ 'pair, "s eis.ea . connecuon wU. 
C^al'" rease of Hea. t.ea,.en. 

[0049] . ^ ^f- nickel element, crystallization 

Ivened .n.o a orysuUme sU.con him 10.. 

[0050] . i, concentrated to an edge region 

,,0, at thts damage and the stress distortion 

106 of the pattern into whicn inc p 
are concentrated (Fig. KB))- 

[0051] . , ins is removed by an etching process by 

1(C)). 

• of 108 to be removed as shown m Ftg. 6. dtmenston 
In the region '"J ,„ ^is embodiment, dimension 

,„aicated as 'V' ,s ' ; ; ,,en a rectangular pattern 

.ndicated by "d'' is -^^^^ "J^^ ,f gained as indicated in this drawing. 
100 defined by 15 lim X 30 urn is ^^^^^ ,„n,ututing the thin film 
This pattern 100 becomes an acc,.«. ^^j- 
transistor. 

' '""n - ---- - ™^°^T::d :r;rernt th"e \:ir lot lo 

tHe nickel element has been f „ ealized under which 

r-lS ::1n:p^rtrn^- — t . ^esem in the acti.e layer 
0 indicated by 100. 

[0054] . pontaimn- scandium at 0.2 wt% is 

Furthermore, an "l"™'" J ^ beam vapor deposition 

formed by a sputtering method or an electro ^^^^ 

method. The reason ^^^^ ' "st ed projection, or needle- 

- suppress an ^^^^^^ .^'^ ^Z^ growth of aluminum m the 

shaped projection) causea oy 
succeeding step. 

'""'xhen, this aluminum film is patterned to ^^^^^^^^ ^'^cuoUuc 
,0 electrode 111. Next, the anodic oxidation is carried out in .he 

I 1 



t0056] obtained, a P (phosphorus) ion is 

srjr;;;ir:.;:' ;r'r ::,rt». ...... i. 

alignment manner (Fig. 1(D)). 
manufactured. 

[00581 , formed as an interlayer insulatmg fUm 

Next, a silicon oxide film 116 s term pu„hermore. a 

„Uh a thickness of 7000 A by a P'-" /^J^tro 1 17 and a drain 
contact hole ,s formed, and both a ^ „f , ,,,mum film, an 

electrode 118 - formed ^by^usin.^a >-'--^^„^^^^ ^ ,„„..tor 

aiuminulu lum, an^ ^ 

. T^irr UF^ mav be accomplisnea. 

as snowii 111 -c- 

f „,nn» steos of this embodiment 1 are used, it is 
When the manufacturing ^'<=Pf °' ^^i.^ ,he nickel 

possible to suppress such a tac that the e ^o ^ 
element is concentrated is formed ^''l' „f .^e nickel element 

consequence, the difficulties caused by the presenc 
can be suppressed. 
[0060] 

[EMB0DIMEKr2] ,„angement for obtaining a higher 

™:urrr:in;:te manulacturi. s.ps .own in the 
embodiment 1 with irradiation of laser light. Also, P 
embodiment, a quartz substrate is used. 

[006^^ . ■ . nrrnrcWno to this embodiment 2. 



1 2 



103 (Fis. 4(A)). 

siUcon mm in a fUm shape (F.g. 4(A)). 

-:-;ir-f:,;.= *™ «. - ;r..::rf.„ 

converted into j ^^^^^^^ n,ore hi.niy ^^bodiment 

r^:::::re.:: Sore, .e p... . ..panson ... 

X (Fia. 4(B)). ^ 

„e nickel element is concentrate^d^ can ^^^^^^^ ,he 

oortion 106 of the pattern ts .=..~-^- ^^^^^ ^j.^el element 

hv temov.. the resist ntas. 10. ^ "..lUne .Ucon ..m 
.avinl an ts'land-Ulce pattern for const, " numeral 402 

---^^r:'rion^^:,c2^h;rlLmeral lo. ot ... 4.). 

0 corresponds to a re„io 

tOOeVl , i„ 4(D), laser light is trradrated. 

Subsequently, as '<=P'"^'"''*, " fii„ 402 having the island-Uke 
crystalUnUy of the "V-";- ; ' ",on. 

pattern can be improved by laser 

. accordance w.th th.s embod^ent 2^ after the .s« Ug t^ 
— *: rrf:rTnth: mm occurred by the laser Ught 

:::^rnrrrerced..g.4(H. 

1 3 



35 



Accordmdy, if the overall manutacturmg process P 
this heatmg step may be omitted. 

[0071] 

[EMB0DIMEt^31 ^^^^ arrat,gement that a heat 



Xltts embodiment 3 relates to ^ the 

ment ts carried out tnstead of the ^ nranufacturtog = . 

..anufactunng steps shown - , thickness of 5000 



Fig. 4. F 

this embodiment. First, a silicon o.icle CVD 



of 



method. Next, an amorpu.u. ...^^^^^ _ --^^ 
1000 A IS formed by a low pressure thermal CVU m 

[0072] nitterned to thereby form an 

Next, this amorphous s. icon film ' , „i,kel 

.sland-like pattern 103 as indicated J'- 5< A). ^^^^^ ^^^^^^^ 

■ -r;:»r;™t.... ...... 

5(A)). 

LU073J ^ , Qsn^C for 4 hours, so that a 

Then, a heat treatment is performed a 8 0 C o 

remove a region 1U8 m ri^. jy^; 
30 etched for a small margin. 

3 5 transistor in a later step. 

'°°^lLord,ng to this embod^en. the - 

^"uo^^be^: rm /improved by performing this second heat 
Crenl." iriol be noted that laser light or intense light may be 
irradiated after this heat treatment is performed. 



[00771 

[EMBODIMENT 41 Openings are formed m an 

Thrs embodiment 4 >s 701 to be an active layer 

amorp^ons sUicon film in t.e --"^^,;-/:^-rpromotes the 
of a thin-film transistor, A metal e. ^p^^^^^^^ 
crystallization of silicon is segregated in the re._io 
formed. 

e.ecnte this embodiment. ^^^^ t^c^r: P-J 
„„ a substrate having a proper insul^ung face by P ^ ^^^^^ 
method, or a low pressure "1 CVD me hc^^ ^^^^^^^^^^ ^^^^^^^^^^^ 
amorphous siUcon film s per ™e^^^ 

by reference numeral 702, so as ^^^^ ^ 

:rr:rrprbutrayr:=^^ 

rhis embodiment, nic.el is used ^ —'crL^d openings 

promotes the erystalU.ation ^ J^^^^^^^l^s. concentration ,s 
have been termed, a mckel aceta ^.^^^^ ,^ 

sfir. :;:r .1.™ a. .... 

[0080] ^ ^^^^^^^ 3„ that the amorphous silicon 

rhe „,,kel element is concentrated to 

' "^^t^ted ; 7^2. This IS because that delects and stress 
concentrated to the region of the openings 70-. 

illustrated in this embodiment may become effective 

quartz substrate. 

P.,^ 7, ,t IS necessary that a distance indicated as c should satisfy 
35 the following condition: 
c = D/30 to D 

C ^aUv^'LlI^m''!'" diffusion distance of the metal element indicated 
°r.^^;"ma? be a^iually measured for the sa.e of simplicity. 

40 [0083] 



Then, 
film 700 i 
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distortion are 
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K 1 -n'' is a maximum diffusion distance. 
,„ this condition, symbol D is a „ „„e out ot several 

whereas a minimum f ^ ^^^^J^ \f,he distance indicated by the 

tens of this maximum minimum diffusion distance, i. 

above symbol is ^^^l^^^l^Z^ „h,ch the nickel element is 
,s possible to form a ""/"'^^^^ „hen the value of "c" is 

completely removed. Concretely spe^km . ^^^^ ^.^^^ 

.elected to be 5,m or shorter "^^^ become greatly different from 
,o„. The -b°-"P'^'"^' "'"/f^ formine conditions of the starting 

[0084] 

^™rTS;e':aticaUy shows "^-ufactur.ng steps according fo^an^ 
embodimem 5. In this -"ufacturing step - "/^^ , 

substrate is used as a -^^-^ , J '^^ I base film on the quartz 

by 803 of Fi.2. 8(A). 

. v^'hose concentration is 

Subsequently, a nickel acetate suiu ^^^^^ ^^^^^^^ 

— r:rCet:rca;:dTy^^^^^^ numeral S03 .see .ig. 

"""hI., the heat treatment is Pe*nned at «0^C for 4 hours so as to 
, obtain a crystalline silicon film 804 (F.g. 8(B)). 

^°";Lreafter. a surface of a c.-U.ne sUicon Him ha^ng an^.^ 

z ::::::: loe havmg a 

etching means. In this step. l . 
, thickness ot 1500 A is obtained (Fig. 8(C)). 

'"subsequently, the tZ'^^ir ' 

thermal oxidation film having this 
Xet :r:::iv:\::;S0frr:^. - crystamne smcon .-nm ts Obtained 
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can .e uu^.n a <h.n-fUn. .aosis.. (F,. S.D))^ 

[0089] . 
[EMBODIMENT 6] capable of turther 

This embodiment 6 >s re d such ^^^^^^^ ^^^^ 

emphasizing the elimmatrng °^ manufactunng steps 

crvstallization of silicon. In ,02 having a 

ac'cordmg to th,s emhodtment^ has Im on a glass substrate 901. 

thickness of 3000 A is formed as 

[0090] ^„ a thickness of 500 A is formed 

Next, an amorphous T^^^ZZc this amorphous silicon film is 
,y a plasma CVD J f J, ,; ,e.ion indicated by reterence 

patterned to thereby form an land ^^^^^ concentration is 

'numeral 903. Then, a ^^c^.^ed by a spin coat method, and a 

-t^err^r^^^ 

numeral 904 (Fig. 9(A)). 

[00911 . , 905 IS positioned so as to implant a P 

Subsequently, a resist mask 905 P ^^^^ ^ 

(phosphorous) ion. In this ;'^P' f.P If P ion, defects are 

indicated by 906. By performing mp^an ^^^^^^^ ^^^^^ p ,„„ „ 

rt"he" nled by 907 (Fig. 9(B)). 
implanted into another re^ioi 

[0092] . „„„vpd. and the heat treatment is 

- Next, the resist masic .o. .» . - - ^^ole amorphous silicon 

5 performed at 550»C for 4 hour, J„ ,3 concentrated to a 

fil„ ,s crystallized. At this time, the n 

region indicated by 906 which is loca ed ^ J ^^^^ ^ ^^ct that it is 

pattern indicated by 903. y^>'y« J^/^^.n, L ge.tering effect of 
at the edge of the pattern, ^^^^^^^^f 906, and further, the 
rferr= i::^':"o:T06'at h-^her density by implantation of 

P ion. 

[0093] . c) another resist mask 908 is newly 

Thereafter, as indicated in ^^^JfJ- ,i,.con film. Thus, it is 

,„,nged in order to j; '" ^/Lland-Uke crystalline silicon 

possible to obtain a region 909 made ^^^^^^^^^ ^j,^ 

Lm from which the > ~ „ ^..^. ^ed manufacturing step, an 
phosphorous ion is used in th above 
oxygen ion may be used (Fig. 9(D)). 

OF THE PRESENT INVENTION] 
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• ^ ^ ..^<,„ fUm which IS previously performed 
The pattern of amorphous s.hcon element 
pattermng. Is crystalUzed by 7;^,;- -";;,rr;ore, the peripheral 
that promotes the crystalUzat.on of ^ ' °". „acentrated .s 

'port,:,, of the pattern where ^ J „o portion tnto 

r^lhetlLTermerrs Le^oleentraU can he ohtatned. 

'^''11 other words, as to the .e=-.;-r ohtamtn. t. 
mm by using the metal element t romotes^ ^^^^^y ^^^^ 
silicon, such a technique is proposea, 
element is locally concentrated. 

. consequence, the characteristics of' -^r^ls" 
,„p.oved by utilizing "rhlfU uan^sistor can be 

transistor can be made stable. 

[BRIEF DESCRIFTION OF DRAWINGS] _ ^^^^^^^^^^ 

H,. 1 shows a process ^'^^ J ^^^V o'' "'^kel element 



no. 2 is a graph showing 



contamed in a c:;;:amne f-n^ f.lm^ pa-n>^ 

f^^-- . _ . ... of oatternmg condition of a crystalline silicon 



Fi2 



7 shows a top view of patterning 
P... S Illustrates a process for manufacturing a thin film transistor. 



pESCRIPTION OF MARKS] 

101 slass substrate 

ra::etrof^:rph::s stir fUm patterned in an island-shape 
nl nickel elemem formed in a film shape 
0 atrn of crystalline silicon film in islan^shape 

106 region in which nickel element is segregated 

107 resist mask 

108 region removed by etching 

100 active layer made of crystalline silicon film 

1 8 



no gate insulating film(silicon oxide film) 

1 1 I gate electrode 

1 1 2 anodic oxidation film 

\ 1 3 source region 

114 channel forming region 

1 1 5 drain region 

116 interlayer msulaung f.lm (siUcon ox.de film) 

1 1 7 source region 

1 1 8 drain region 

4.0 1 quartz substrate 

402 active layer made of crystalline silicon tilm 

700 amorphous silicon film 

701 region to be an active layer 

7 02 openings formed in amorphous silicon film 
801 quartz substrate 
802 
803 
804 



silicon oxide film 
amorphous silicon film 
lickel element formed in a film shape 



805 crystalline silicon film 

80 6 region performed by etching 

8 07 active layer 

808 gate insulating film 
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[DOCUMENT] ABSTRACT 
[ABSTRACT] 

[PURPOSE] crvstaUine silicon film by utilizing a 

In a method tor "^""f^^'"'"; ' X^on of silicon, an influence of 
„etal element that promotes the crystallization 
,his metal element can be suppressed, 

[STRUCTURE] . ^ „uh a surface of an 

A nickel element 104 is '«'"'"^<^ ' ^ predetermined pattern, in 

amorphous silicon film 103 patterned m V ^^^^^^^ ^.^^ 

a manner that the ~ predetermined pattern, 

amorphous silicon film 103 pa^teme ^ ^^^^ ^^^^^^^^^ 

Next, the crystalline silicon f.lm 105 s 

rWis time, the nickel element .s g«S-^ " ^„ ^,„.„„ „ «„ch 

pattern. Further, a erystaUine silicon i ^ ^^^^ „„„ 

rne meta, element concentrate! by patter ^^^^ „,„,,ror 
this crystalline silicon film lUU 
is fabricated. 

[SELECTIVE FIGURE] FIG. 1 
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